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REPRO';UCEC AT HE NATIONAL RC IVES 
;hority E () (?,f> 2t..
 

IBy E? NARA Date ~iL I
 

T Q F ~ 1<; - Ii RET' 

Items rram Files of Farei n Office 
Cryptogra hie Section 

Pa.ge 

1. Chronological Sequence :f German Code Book. 1. 

2.	 Inqu1~:y regaJ?ding a Ms,chi.e (probably intended to 2. 
produco the folloWing Schablonen?) 

3.	 Request Ol~ funds E'..n paper to pro uce Forms ror a 2. 
Sec~et C1 her System. 

4. The :rangenstaf 2. (Addi ttve book). 3. 

~. :ChBrges Saver 1926' 3. 

6.	 :Numbering devices, presses, etc. \ 4. 
,l~'(lr 'pl~oduc1ng one time pads?) 

'{ . Various i te s of eq1 ipment cons1..dered or ovned by 8. 
the Code Section. 
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IR£FRODUCEOATTHE NATONAL ARCHIVES :hority E 0 /362& 

I By ED NARA Dat~ 1.tC.5~/L 
I 

TICOis! 1282 

G&l1Wl CODE BOOKS 

Berl:i.n 22 IV 1925 
T 0 Kuerzun~aatzbuch (condensing Qode)~ now ~out three ye~~ aldl 

is out of date "and ll$ed up.. The manusoript of this new oode book, 
\ -l c11 is a reoJ. 1mprov ment over the ali\. one in respeot to potential 
snving in telegraph ohaxges and. in praotioal use, s no oomplete. 
It has been snown to E.S... Mittler and Son, whioh firm. printed the 
old book, fo an estimate "I f',.h in noloeed.. 

It is !'cspeotfully req,uee ted thnt authorization for print' 
b E.. 8" ..ittleZ' and Son bo given as p cmptly as pOf:'sible 

signod} Selchow., 

To Seotion ! l::l. 
,( ::>heet 29~:) 

." 1~ 

[This Code Nr. 2 W~ rintea and put into use as shown by the 
ne. t item] 

The GfJ:rman Code Book (Nl' .. 2) whioh \-vasrinted. i.n an edition 
of 500 copies and distr~blltad to offices a roa.d 1 Septo '1925 fa.,. i.mloodiate 
lli;C is now U3ed up to the point Where only 50 oopit9s ;('emD.in in 8 took. 

At the nOI'OUU rate of u.sethese 'will be exhc..ua ted 'within a year. 

I reqnest malting px·ov;.sicn so ti t '\vhen t 16 l?l"esent stock 
is used np no break in suppJ.S of ,:;:oo.es be pennitted to oeemI'" 

Berlin .11 0cto1929 
(signed) Mo.ttelo·~ ('i') (Sheet ;01) 

Gelman Code Book Nt' ... ;5 and. a ne\v English Code Book (N!'o1) was 
J~oqtl.e:::.,t0d 15 Nov\~930 ane. estima.',(;s submit;tec1" A supnlernent wes ordered 
(E!'ge.en~tii'1$sh0ft Hr.'· Bl1d ill Wa3 '.onde.re8. :~ll' septo 19.3·j: 

700 DcutsohesSatzbu.ch 3 52 1/2 sl'l(1ot8 &10 

3 0 extra of 1st 6 pp 
50 OXt-I'1l last 22 Vt? 

500 Ergaen.zul1gshc·"t 1 total b:Ul "i 3595 R'lii .. (Sh .(')"i;' -! 28) 

The Engli°h Code Book wBIJ put ut at Mout tJ'l:L~ time in 
100 oopies 23 1/2 sheats Bvo !lot: no pI'ice of about 3030 RM.. (Of ~Shl!let 131) 

By Nov,/' 930 the Fr.enoh Code Book had been rop:.in'Gc::'- onoe, dates 
of o:l:'iginaJ. o:dn"Ging !:Ind sec.-ond p:dnting not foupd.., 07.':1.g' nD.1 1~27) .. 

(Deutsche' S!\tzbuch Nr<)oll- VID,S itSll:3c1 wi. th C01 e." lCJ ·te;r dD.ted 
28 Aug. -191+0 and us od. u,p '1;0 the SLlrrondwc in 1;,}i~5) '" 



lJ~L.1..,f\,:),:)lr ~J:,v 

REPRODUCED AT THE ',ATIONAl ARCHIVES I

:horit)' E iJ 1362"" 

IBY' ~~ARA Date lJ2::5~iL-

Note. Whe the ,i ten lette:t' n codeword went out D new 8 page 
set of ine:trll.ctions fox' Codo Book Nr.3 vnm icsued on or ab"ut 
14 Jtu'\<" 1933", 

(Sheets 139-140) 

!nstruotions fo:,:, En[S1i.sh Ooda (~heets )-10) and German !Jode-book Nr. ;; 
(Sheets 11"'26)" 

Tiol.Jm '12 :32 Box'lin F3 l"eb.. 1926 I 

RefcI'I'ing to my conve:..'sa,tic)l1 today with 1,r. V.iJ.iY. !~:r.'ru.llle 

I request l'errw.tte.noo of 600,00 R.~\i. f01' p1'OdUC'0ion 0 Sohoh
lenon (Forma) t~r ~ 3ccret oipher system. 

I reqllc~ t the.t th,e llcces..:.'ury 500C) ohae ta of :\:ollz;:,ptpapier (low 
grade or soratch pcr;::e:l') be .lMt3d D.l m.v dif:?osal tbx'CI\C.h 
the Procureli~nt Offioe. 

Ticom 1282 Berlin 1.3 JOJ.I~ 1925 

Referring to YOUI' 'Conv~rsCltion with IL B.. L,ml~l()tz I beG to 
infcrm you that for some s~eoial '\vork (oopying r. ,?:l oif.'hcr tel
Goral'1l3) (tho pI'ocurement) of' f.l}, rccde'" IU(;)ktron - vrl th ele!Jtric 
........ ~ .... ..,. opel'o.tion ond ZetJ.en~()haltl1ng (line sp cing ??) it 
t.ma.or conoidel'at:!.on. 'i'he tnbchi.~le 'i ald h· ve to ha;re 

1 row of numbers 0 'j 9 
spaoing set for SI'OUP- of. !.i":"e1 (?) 

Dct'.voen eaoh t,m numbers 1 spaoo~ t fter e:e..ch 5,\;11 lw.abel' t. dou
ble ~~po.ce. l'hc cOlllplet.e foritl .; n "( hiah ciphor' te1.c ~r....lJll' are 
>,1:i tten d0VJl1 is Sf own b:; the enolo'''ure" 

I should apl)r .. ci "te "" ·p:r.omp: . 'cplY ,\:It"lCthe:c yOI)l.' ":J.1'( is 
in a pasitLm to delive I' this S-'eoia1 uadu,(. Im<J 3 10.' s\"; how 
much it ·,")(.iuld .:;os t. 

To ·\.Dl tor 1e ume.nn 
RepI'c::;cnt t~_ve ().' the I~irm 

Ferdinan·i S _••••• ~ 
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U ~L Lf\~~lI' ~£,., 

REPRODUCED A Ti-lE 'A~IONAL ARCHIVES (hority E {) '352ip 

I ByED NARA Date ~i 
I _ 

TICO!,l '1282, Tangens tF.11: el (tihocts 94-111) 

'fhe a,dditilfJ bode, ''1hiah Wa$ 'f.'ir~lt. onlled ~iImjt (or ~)INl:~~;
 
T3£el but cha''lged to TANGEN::.:!rAFEI., before printin[:;y ,'/an i cued
 
in. 6.."l edi tion of 250 (~op'ic(:! ~ the bill ;:'or 5015 lU,,~~ is dated
 
, 10V. 6 1936•
 

. rrooi' of 0000-0049 (105-1 (6) and erunple Daces 57-53 
li lee 2800-2J99 (110-111). Printed ut thl; R~ichsc1runckerei"
 

A convcrsiGn table (Umsatztr.-d?01) to be paEtcd inside the
 
CO'lier of ea:..:h oopy is !!'len,ti',1G(1 (10'1) •
 

('rhe Gl:uu:YJ.',AFE'L, a sim.ilD.::,' book, o'f' ~ddi ti 'J'o, 1')I)~ .i.'ira t; noted 
,in trr.:.ffic 10 IV 4.2, 1 ng p.f'ter the .ecL!'ci included j,n 
this (]ncument). 

13 IX 45 
E. ':, ,I , 

To, save on :,lessagCl 'ChClj~gel3 unCier the II ten... etter" eode
 
rule cunVersion tables ye:ce i~cued.. Th6;2C "'ere in twu P~.1.X'to:
 

a three diiJi t - thI'ee letter table fot' 000 999 and. 
. a t.v.ro c1igl t .... two letter, t~tble for 00 - 99 

~o arranged 8.3 to conver.t nu;:11.1(;)r groups into lIpronotmoeo.b.•e" words 
of f1 VEl lettCl_ 13 \mich ~'.'eX'e then oombi.ned:1.: 1)[lir.2 tc . . 
mc-ke t.he text of the lnvssage as 'tiro..l1soi tted. 

'fhcre is 81so ::lention of' tV" "Umcatztafel" (Gonverol."n
 
table) bt.lt no ino t'I'ucti\~n.'3 as to U.:':!0\-;:e::O l1oted~
 

The G,e:buehren.sparer 1926 'lent ant oi' use when the .f ten
 
letterH co ewu:td went ou.t. o!'i t may hove bo(m 3Up;;).,.nte,:!. by
 
a later edit5.on which went Ollt in 19,),5.
 

13 X 5 
I . ',', .}.. 
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REP OCUCEDi,T HE	 A'lOW.LARCHI ES :hority E 0 I J,h 2& 

I By ED NARA Date If)~5::..1~{- I 
\	 . 

GEE ~;loohine. - Pa.d printer (7) 

A Dritish source states thF.\t German Government in 
1~25 P\1%'OOOs d i'rom torMao Ltd. Engineers a aiphor devioe for p.:.~inting 

nwn~rioQJ. (additive) keys end that a seoond 'laS puroho.sed in 
1928 and D. tlUrCi in 1932. The r000rda included in Tioom 1282 ruade no 
mention or Bri ish machines. 

Mao nee whioh applll"ently "'el'O tor this purpose "'Jere 
purchased from ths Genrum firma 0 tto Krebs and Ol~mena ,'iuellcr 
in 1925) 1927 and 1-9.1', th sa \' re for the ,~ipher S otion 
of the For ign Ofi'ioe. 

Apparently igh speed .1ob prase a (TieGeldr~ak-oohnel1

proeso) w:1.th o.utomatio (pnewnatio) f ed - aside perhaps 
of 001 t e firat - were fitted \n. th speoial fremes holding 240 
steel 'I eels 'With the d5.gits engra.ved the:ceon aooorcling to 
specifioati' ns (in 1927 an estimate W8J3 given for sets of 250 
wheol .. purp08.e not evident). 

The, chief' itC;:lS deo.ling with pUJ.1 chases anr1 r' pai!'a .:laY 
be 13 U!l'1narized. ohronologioally: 

1925 Numerl :t:"We:nt delivered 16 Oot. 
Offer of one wittl 48 Vlerlce (gro\"ps Ot' five wheel[;<?) 

11.. Nov. 5000, '.;. 
f<econmendatiun toot pross built by laohirlenwerk 
Augsburg-Ntlernberg (Alcllidenzpreaae) be purohased. 

1926 Offer of new preas (fow de wile) 24, i~, v. 
Estimate: motor, bGlt, eto. 29 Nov. 1142.50 RM. 

1927	 eet1mate .~ frame and 2 seta of wheels (480) 
bill (for same?) 220ot. . 17800 IDa 
Offer of (frame?) 250 1,meels - ) types - 19 kay 

1928	 12 June: R rort that it ia impossible to get out, 
oipher material promptly with pre~ent equipment 

1929 estiulate on 240 new wheels 1] Jan. 
1930 paper lOOieteners and motor . 1 Sept. 267.50 RbI 
1931 repair bill 20 Jan. , 4·33.75 X1 

rcpolr bill, inoludes ffi-:lving maohine to 
another room, 22 May 6275.00 

1933	 repaira on 1927 maoh.tne 30~2. 75 
offer 10 JWl. 01' s, eoio.l fl'ome and. wheels 
8qp~lied by June 11200. 00 RM 

1935	 repair bill 15 ~rch 833~ 60 RM 
n',motor & 16 Mo.jT 663 ~ 00 ....,.
 

repei:'.s 1} June 310. 50 RH
 
repairs 18 Oot. ~36. 00 R.i"
 
overhaul needed. Dec.
 
repairs on 1933 IIk"l.Omne Dec
 R11 

-4.
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REPRCDUCEl \TTKEN;.T,ONALARWIVES t.hority £-.-.U	 • 

\ By'ED N~A Date ~fi:-IL _ 

Selected Items 

19 ll.ay 192.7 

Offer 1-	 d
_j ~ A ~merie:;'''l r. 6on~is ting of' 250 oipher ~i\>'heels, engro.ve . to 

speeific~ti()ns. 
2. Shaft bearings divided 

l3. eaoh row 0 nt.\'llbe:rs interchungea.ble 
4. anch gI'ou.p of nUl~1bers inte!'chru:18et\bl~	 • 
5. frame so constru6t~d that e8ch row of ~utiber: can oc rer~v~d 
6. 5 opare cip ~r whee B engraved to speclfiaat70ns 
7..	 lugsobiene (drc'w-bo.rs'?'?) to l'Lm on boll bearwge ., \
 

('lITltten in: Rllhmenzug doppclseJ.teJ.gJ
 

Offer 2: 
1. A Numeriol'Vrerk con:;,ieting cd 250 oil"lher whcds engrnved tc 

specifications,
 
2 ~ individual whe cls i teI'chvngaable
 
3. ea.oh row of' nUll era in~G rohe.ngeable 
4. eaoh group of nwnbers interohimgeable 
5. divided. shaf't euring and div-lded she:t't 
6.	 Rohmenzug doppelaeitig, endin;s i middle, Zltgflchieno to
 

run on ball bearings

7. fine adjustment of each row of nWLlbers by ,;uo:cometer screw 
3. corresponding chonga in the Zug of' the r,'j[;.o:d.ne 
9.	 set of' spare oiph';1r she'.ls with Yorde:e-und nintex'gl'e:i.fel',
 

6 :cpnre shafts_
 

01':t'er 3: 
1.	 A Numer1 rYlerk oonsbtin of 250 oiphe ...vh cis eng:C2cved to
 

. s eaifio&tions.
 
2. tndividuc-J. "v7!:1eels interol'lo.ngeBble 
3.	 250 addi tioneJ. cipher "vvh,eels engraved to speoif:lcntiono ~':i th 

Vorder - und. m.ntergrei1'e;c to go vrl th them. 
).;.. wheel mentioned under ) lika,liise to be in tex''Jht''lIlBe&bl 

tnd:i.vi ually.

5 elividL!d shaft beuringa D.nd . h/),ft
 
6. each individuaJ. grOl.lp of numbers intcrchilngce.b e 
7.	 automatic verstellung (stopr:tng 'r) fOl'" otio of ear.:th g:t,Oup of 

, 'Wheels. 
8~	 devioe for ,Ver tellung (stopping) the carrying (Transport) of 

each nwtiber at a different Gount. 
9. each rov; of nwnbel's iO'hel'oh ngeable 

10.	 Ralwlenzug doppelsaitig, ending on rn.tddle, Zo.,gsch.i6ne to 
run on ball bearings.
 

11" fine ad,juE tman'c 01' aaob. row of l1urabt.':rs by micl'ome er 50I'\',m
 
12.	 tioh row o~ numb~:l:'S oan be r0movod fr. JU frame s0-parate y 
13.	 corresponding al terat1tJn of' Zug of '·he :zl£l.ohine 
14.	 various spare ts
 

(Suomi ·tted by Clemen.s triueLLe , no pI" e giV(nl on sheets)
 
(~hee'{;s 161-161..
 

Picture	 at Tiegeldrl1ok...Sobncllp:t'es~e Original I1J:dllantt
\
 

( SilC(~'\'-V 1hO'II
"L	 .. 

E..'<:cerpt of bill ( seemingly fot' 1363)'( .00 RIA) €\Sl<ing balEmce 
(Sbe0t 165) 

( ~o inf'OI'mation an to vial:lt i1iD..s put'ch.used) 
'( June 193') 



REPRODuCEO~7ThE A.-IO A.LARCH'IES charity E.	 () 13f)~~--

IBy'ED NARA Date ~~~iL 

T!OC~'~ 1282 
:Pad printer (?) 

In the course of' time some parta of Nurnerie ('l\'Cr~c Hr.1 
have gotten eo they no longer flmotici~ properly> FurthtlI'JOOre 
all the Vorder- unO. liinterBreifer (frorlt and rear pa....71s 
or fingers'?) n0($d to bo replooed. j.;orcuver the frrune tor the 
matrtcee (printio. 'Wheels) is 81i~~htly bent and ;:lust be 
"traightened and the pla,y of the indiv1dl.:al '.-:eme (~et:!l of 
five wheels?) needa adjusting. t:ieveI'al p-r1ntii'lC; wh01.1D 
need to be reengl'a.ved. 

These re-pairs D.re ne<:1oed becauso about 1000000 prints 
have beon made. (~heet 120) 

In oonsequence u~ very heavy use some parts uf the 
S cret :Printing machine (Geheim-DrurJkmaaahine) J in po.rticulnr 
the NUII1erterw rl(, are no longer in dependable operating 
ovndi tion and lUust the:t'efQ;re be r(·:paired..., 1 ooorcli.ng to oral 
statements of the f'im C.Mueller the cost of going. over the 
defe.;:;tiVEl parts will be soma 4-50 •()()....500. 00 IuJ. 

Submitted, to l<linisterial Direotor Koeste;l.~ rrlth the reqL1est 
that this expendi ture for rcpaire be approved•. 

BcX'l1n 20 Jan. 19.32• 
. (signed) Selchow. (:'-~hcet 119) 

10 Nov. 1952. 
ReferI'iI1[~ to dra.wings and. caloulations li'J.!).c}c, I oi':"er the 

follo'rlng estimate: 
1. Special frarlle for high speed press with 240 B.lttome tionlly 
steppMle steel vJheels, eaoh 1-mad rotatable ~1c:ordid.s to 
sp~cifioations and 011 interchangeable (aade'd: ,;;;i th "order :reiff3r 
'Whioh are all interchangeable and di~)fel'ently I3.bgestuft 

111+00 ~'. 
2. ell wheels eleven part but wi ~h Vord~rereii'er whioh gre 
all interchangea.ble and dift'erently a0gestuft 13jOO ilk 
3. all wheels t\Jelve part bllt with (Vorderg;r.'eii'er whioh are 
all interohang~ahlo and diff rently abGoetuft and equiprod 
with cranks) 15/+-00 RM 

I	 guarantee perfeot operation and reques t ord.er
 
Respect·fUlly
 

otto Krebs (Sheet 66)
 

Berlin j April 19)3
 
C:;nsh"uctiO!1 CJf the special framework for speed press ox...
 

dared from Otto Krebs on 27th and oonfirmed on 3°ist l,laroh 193j:
 

Speoial framework for zpe6:i.aJ. pJ:'8S8 d. th 24.0 'cen r;a::~t~ automatioally 
s tepp.tlble ateel 'wheels, d:dva double Z.ug (II double 
numbering"?), engraved 1311d rotable aooording to specificationt of Foreign ,;i'f'ioe. 
all interchangeable; with Vordergl'eifer which are Llterchnngeable ond 
abge8tui't according to sp8oi:'ications of the E'orei <rJ Offioe and 
are equipped with cra'lka; also deliv01'Y of 12 E:pare VOI'dGrgreii'er. O~' like kind. 



llPRODUCEO A~ HiE NATIONAl. ARCHI\ES 
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IBy EDNARA Date ~iL_ ' 

• 

'-The a. 0 e 240 \mecls arc boing \>l8.de in terohe.ngea'bla with
 
oae now in the Foreign Offioe
 

For the firm of otto t..I'eba. (~heet 46)
 

Secrot traffic. whioh had rl'(,;vioualy been relatively light, 
has incX'aosed greatly 1 the past month ur ao and in vie'" of the 
Mill tary Attache roater1al. and of the presen t poli tiCN. 131tooti.cm 
n~y be expooted to becc~e very henvy. 

Even with light tr .tI1'ic it would hlWO beon neoeesary flO I 
"point~d out in my eat'mat" of 31Deo. 1952, tD 'Proc~e another modern 
speoial numberill8 mao inc to iodu:re f:!peody "roduction a.nd seourity 
oi' kC9YS. 

The us~ng up of keys) aooelerated by the inoreased tr~ffio 
make9 this nooeasar now it' 0. prompt 13u'PPly uf ~<:eytl is to be 
assured beoause \7.Ltn presont rcsourcoc no ~eaerve aan be built up 
and in case of emy reok down an int~rruption of' sup! ly would en u .' 

The,t'cf'<n'e I earn etly request eo grant of :mil 1'1200 fo!' the 
purohase of & roaoh1ne according to tha attached estimate. 

Submitt~d to Roferat I D. 

BerJ.in 27 L.'ilU'Ch 19.'3. 
(~igncd) Sleohow. (~heet 63) 

Estimate: Repair 01' press 

Berlin 4 Dea. 1935 
At the requ~st of th~ oipher section the follo\~ ostimate 

on repairs to the Sohnellpres3e~ ezia1tie~ol deliverod by tlS 
in ~oembe:r 1926 . e Sllbmitted: 

Wa.1.senatuhl--Gegendrucld'edern* and appurtenant 'Parts to be rel'laoed. 
Auaru~okun~dce'Wolzenetuhls to be adjuoted 

Zaghaken und GcDtaeng~ tc be fitted 
1 pair narrow and 1 pDir , de Gr~if'el"", incluain13scr~\7s Dnd 
Hueleenlll , t<.. be made, oompressed eir tt1.oee e.nd ovuneoti.' DE; for 
the fe~d to be replaced. alOll!S with new suotion cups, 
device to beaonstructed fo~ r.ettin f~ed arm ~ that wilen 
abget'tlh nit cannot change posltiou, 
'Valve on .• r pump to be J;'(,pD.ired. and. ad.,justcd.. 

-
'r'hlJ foregoing, inclul1ing waterfa.l Llnd mounting a.Tlo. pal~ts 

enumerated, woul.d oow.e to RM 227.00. 
l4it deuts(Jhsm Gruss 

Clemans Ltueller (tjhce ta 77-78) 

Walzenstuhl j probably the mount:tng of the ink rolls 
Gegendruckfedern - counter springs 

:\l AU5xueckung - perhaps release of iddng rQll,':! when press runs empty 
~, Zugbaken uno. C'l13S taCJngc ... ?7 dr4w hook find bars ?? 
>:: Greife- ... fingers, pawls? Iiuelsen ... maybe oclle2's hore 
to, abgel'ahren ... ?1 abfah.ren .. to dive off ~ might be : gotten off 

the tract ?? 

~7"" 
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j BY~ED NARA Dat~ ~iL 

~ Q-P 8 B 0 RET 

Various items of a uipmont considered 
or owned hy the Co~ seoti011 of the 

Foreign Offioe. . 

IWTAPRINT: Wled to tilithogrllph inooming ItleBsagea (159} 
in necdof ropail'l photo (325): shield needed to proteot 
female operator (1 02-1 OJ?) t repairs neoeD: ory "m both "old 
and ~I ~hines - 19,6 (81~95): (see also 52-53, };~). 

El~otrio Glue~~tt (126-128, }02-jQ8) cost JO-J5 RM. 

Perforators I Several styles considered (5~, 12~"1)4, 1.39
141, 160). Piotures, and one plate of types of p(lrf'oration•. 

Cutters (trimmers): (~7, 139-141). 

Papal' ohredder.1 several types considered, sOIDa used. 
(176, 249: 264, 330-333, 335: 126- 28). 

Envelope f Iders (~57, 66-69), 

L~ioa Film Viewer, 72 mI. 

A1<ZIDI<lI1ZJCASTEN (jOb printers table with 00 lpartmentt!l for j"rlllIlSs 
at on~ end and type fonts??) also some t~fPe. (54-57. 66-69). 

,Dust omover (pn~LlUlat;io 7) for 'type. equip1ll<mt, ne~d.ea. 
to decrease danger of lead poiB~aing. ()11) 

. 
DailY3rb.ph (7): seemingly a telephone reoordar, pdoe 1}30 RL:. 
,o;ae oonsidered for :Serlin...Beme oirouit btlt appElXoently not pur
ahased,. 

'
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Og 8egu noes in Permutatlona 

by Prot. Dr. H. Rohrbach 

1. Introduction 

Dr. Dueball published in. the issue of 26.5.42 of these 

I Papers ll some results on perl'llutat:f.one, In partlcul&Z' for

mulae on the number Pk(n) of ermutatlone of n elements With 

k fixed elements. The determin.ation of Pk(n) 1s eaB11y 

carried back to that of,P (1) of th permltatlon witho t 
o 

fixed elementlS. 

In what tolloY5 I should like to give a counterpart, 

namely to derive t e number sk(n) of perniutatlons of n ele

ments with k sequences, deter:mLuation of which will be 

carried back to tha.t of so{n) of the permutations without 

sequences. In this connect:I.on I say the permutation 

1 2	 ••• n > 
p::	 a a • • • an :J n	 ~ 2 ~ 

1 21 
contal~D one sequence if for any 1 (l~ifn-~)the relation 

( ) ho ds~ E.g.~ the permutations 

p -	 I123 4 5 °l~ l 
2 - 3 425 6 

each	 have two 8equences~ 

The formulae esult: 

:= In-l~ S (n- ) ~(2) 
k)	 0 

n-l i
2: {-l} (n.-i) 
1-0 

-1

SEC It E !J?
 



, 
- i 

REPfiOOU(;ED A-THE T10NAL ARCH~JES 
:hority £ () I 362J.. 

I BY'ED NARA Dat~ la:-S_::j 
I 

~ql 0..;' "3 E G It E ~ 

Clearly 0 
4 

= k ~ n,~ 1 • - -~ 
fOl"l k . 11-1 in. (2) 3

0 
(1) ... 1 is to be 

inserted" For every n > 2,.., Sn_l(n) "'. 'j 
.:L.Jl sl,l1.ce the identity 

permutation is the only' one 'wi th n-l sequences. 

Furthermore if Ek(n) means the J:,ela,tive frequency of 

the permutatiolls of 11 elements wi t_l k seql encea, then as 

application 1s indicated: 

~4) lim Ek;(n) 1 1 
k! e 

n~ 00 

in particulBP 
1lim E

O'
(n) ::: --e 

n~oo 

1l"Ol" large va. ues of n" the· fore -' a.pprox1ma,'Gely one 'third of 

all pe~mutation8 are free from sequences, i.e., at no .point 

Dhow even two elements standing in their natural sequenoe. 

This result should be of iLnte1'8st perhaps tor theoret1oal 

studies of ciphers. This is the I'eason I give it here. The 

1nsp1rat1on to 000 ~ myself w1tb the question of sequenoes 

in permutat10na oame tram EOua ron von 8taokelberS I 

r therly friend" who had found the solution emp11'icsJ.ly but 

unfortunately did not live to see it worked out mathemat1osl1y. 

He died in 1942 as the result of an accident. I wish to 

thenk my associate in Prag, Dr. Paul Armsen, for his sub

stantial aid in deriving the p oofs. 

2. Reduction of Sk(n) to So(n) 

~ Introduotion of the basic £ermutation 

In permut tion P let us deslfftate the elements a1J 8 2,.,., 

an as new, according to the following determination: 

-2
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Let (6) 
lIrhen 8 1+1=- a i + 1( b j, k.y ... ' 

::::a a
1 

b lGJI 1
= bjk.lJ a.1.+1 '" b. <, "I;,rh n a ::: a. i' 1 

,j+l~o" 1+1 1.I. 
Then the second llne of } reads: 

(7) blO~ b 11 , •• Jb b20'~ 021' ... , b 2k.:/· . ~, b mOJ b ml , •• ~ ~ 1k1 , J bmk 
~. DJ 

In this are the k l whole .numb ,r· .f ~ by 1'rh:h,h the line (7) 

is broken up j.nto m parts ui·L:.h Ifm~ths k5.J·~ (i=1.,2, ••• ,m). 

If k >0, then the 1th poE.]:'\:. cons:':., ts 0:( k i sequences; . fi 

:;: 0 "lihen the i th part OOD-sists solc;ly CJJ' ~.Le number b "k i iO 

lThich forms no S6C;P enee '1;-lith the ad.jacent number b 1
1+_,0 

according to ! 6) • All t.ole. t.he :1.1 le ('() c "n'l:.a:i.ns 

m 
k :::: ....- k£. 11:::1 

sequences and m ~n-k. 

Let us remove f'rom (7) the e1 m nts blO,b20! ••• ,bmo,l 

tak8' ~ b i .. D.umbe:t th'" b. I" ,~f1Cor'JlLj5 to Iilz.gn1.tud"1 and10 - ~ 

replace each b. b" the IT\.im-te:t'' (;1 tl1 l"elJy dt::';~erml:uec1. Then 
J.
 

the statement 1 holds: Th0 pe:1.~mutatio 1.
 

( 2 . ill ,,Q. .
1, 1( c , ,. . (; ,

\ '} <:: rJl 

, j ...~. b.. .;.Proof'. -i 1..... n. . 
• f 

.... ..u.••• .~.O .1, 
.J. 

(6' :it 

~. k -I 1 
:1 

. :.. .... ,,; 

I} ~ 
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bl (1 ;: 1-,2, •• ~"m) and indee b1 i" t ]. is 'the . Bast b.i J 
greater -Chan b " For' the "tY'ansltirm .i~AIOD1 ·C.1.1(;) b ; s to their

1 i 

numbers c , the!"' .f'ol"'e J it holds true that 1:. 
j. 

t.he number c. + " . Due to (i3) til e::·1. 

This permutB,t:l.O.i:J. C.ot-ermined unlquel:, by P rrw.y be 

f>.!J,l_._1 \"1d t.,}.l,€" '1"C<l" t, 'r P"'/'Tl,"-,a+·.L'·()") l~"'''''rl''''lnp·O\u .' ~ "'.'1"1'1"/- ;'0 1-1_~ - _ "<;1.~ ..., .~,. ,v ..... .•J l<:i.f._4 .. _J. "'_'..'_ I.t _. Con
" ~ 

ver's~l~ to J. baste pe'l"l11u·'atJ.oJ.1. Gi, o:::~ 't1 elements t lel"e 'may be

long sevt':eel permutt3.tiona F C-;: II " ill. elem€T.'·~'~.o and since n 

has no UPiJ61" liuLt for evex'y flxed Q the::,€,; i~, en infinite 

J.J 
b , \·;1 t.b.I." lp. 'i: 

per·rnuta.t5.c.l1 P t of n-l. elements. If Q and n' a~0 the basic 

per'mutations to }' and} I respe0tivGly, the.::J. 

. Compa,r:lng line en <1/1 t t.he COT' '8<). and' n,:, line oJ' .F I (deslg

b: 
J. 

-.. '1-\ 
- ,1 f{yn :'l" / b. ,j : 

b I 

'i 

b. 
'. 

_. 

1) .'. 1 fo~r :> b " ,J1. 
-, 

lJ. 
: ,J 

is noL pO$f-:ib~Le 

C P 1~1"r7ni ..... ,"l:;' <." .... "'J 
' ""~_~'_"1: ,.~ I ..J J. ~ 

•J ,!.
'j 

0, 

~on-

Hence I C) 'j :.. • 
• # , 
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II: precisely 'the same manner it 13 shm·m that if one 

introduces	 into l~ after aome element 1)lj (ij being any 

ahles) tile numb·.::;r b . 1" 1 'f~ an. element 2nd repls.ces all
i>	 J 

b = b~j . 1 (except the one just introduced) by bra t 11rs 

the ne", permutation p+ of n~·l 81eme.nts belongs to Q.. the 

buste permut.ation. of IJ" 

Of the two peratlQns desc~ibed let us term the tranal

t:Lon P ~>' P I a reduct.io.n and the tl"ansition P ---=:7 p+ a 

dilation. Then ste.tement 2 holdi3; 

lrh:ls is a trivial ma.tter>. F'or if a reduction p·~PI 

is given~ on may C oose as v.i1at:1.01"'1 ?'_'_--'3"(p')" tha.t one 

which restores to its original position the ele ,ant stricken 

ont in the rednction and vice versa. Statement 2 is .-onl'Y 

'Worth noting bees,use 1'Tith the given f 8.l1.d P! thel"e ma.y be 

seve~!'al reductions ",h1e' tr' sf'ol"m Plato pI (if ~ for example, 

1 .. 1n'eaking up ('7) parts ldth a length of k :> 2 occur) -' and
i 

~ can. also pB.'"'S into a gtven ? + t'lrough several diia ions. 

3. Sett1ng,_'!.i2..._~~~ for'r~~ 

(Jc~ . (n<:'js ( .. ) ;;~ ~ 
k! k 

\ . 

t5..0112 8,!'e .1 oss:tb:'.e.~ !tIlth each:?' th81'e"'.T.' € k - 1,. .; witllu 

Byk SlcCGssive reduct· ons 

-5
('1' "Ti' 
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P passes into its basio pormutatlon Q and tills transition 

can occur in Js:! uays. Converse1'S" 1'th eaoh permutation Q _ 

of m elements m dilations are posslble i With eaoh Qt there 

are m t l~ Gte. ,From a given Q ~r-lth m elements there will 

al~eY8 arise by k ~ucoes51ve dilations a permutation of 

m + k ; n elements With k sequences having Q as b 1c per

muta'lon and thi3 tre.nslt.:ton can ooc l: in m(m-l) •• (n-l) 

~'Te.ys. '1he number of 8,11 permuta.tion Q of m elements 
/ 

free from aequencee by definition 6qual~h1ch are 16 n~~ to 

SQ{~). Every such Q with m ~ n - k is, ,ccording to state~ 

ment 1 possible as basic permutation to :: .• henoe b-S stB.tement 

2 it follo1is that 

lc~ ~(n) ::. m(m-l) •.. (n-l) so(m), .
 
.f'l'om which one gets the formula. of sta.tement 3 by writing 

m :; n - k. 

If 'we d:tvide the permutations of n +1 elements into 

cl8,s3es a.ccording to the n ber of sequences th y conta.in .. 

then 

an- from this by (10} 

s (n,+J.-k)(11) (n t l)~ o 

1 .1:10";'1 .~ rove 

State~r.t.....!h ~...or n :: 2 

~J. 'I -1) j.(,n.--,1 <S (:n) .. ~. () (n-'1) 
o i~o ( ~ \ 

". 
'~o-
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Proof .. Fo1'ttlU1a (12) is correct for n .; 2. For then 

both sid 3 have the value 1. Henoe one can accept th1s IS 

alX'ead~ proven.. F om (Ii) it folIo,s by splitting otf the 

BUlI!IllB.nd for i .,. n at the right, 

5 (ntl) = (ntl)~ - ~!nj8 (1 1) 
o 1=0 1 0 

and from this, using the deduced assumption (12), 

( 13) So(n ...1 ) = (n+-I)! - ~ ~ ~ t ( 1) j ~ 1 j (1+1- j ) ~ Jo
1=0 (1) j-o ~ 

If one conceives (12) ss '!ll.'itten for n + 1 .1.netead of n and 

then compares it yrit (13), OIle sees that for pl'oof of (12) 

by the deduction from n to nil it 13 enough to s ow the 

following relation: 

n-l Inj 1 j{ ij ::~,(-l) 1 
1=0 \1 j=o J 1=1 

For brevity let 16 designate the left side of (14) as L(n) 

and the r1~~t side as R(n)~ If ~e take i = r-l and j =r-s, 

"it follows that 

~ £ (-1) 0 (i+l-j)! n 11-l lnj (ntl-i)! 

n {N j r r-s ~ -ljL(n =2.( :z... (-1) ~8"1r=l (r-l 5= 

Since foI' r<:s the summa.nds of the inner Sl..llU disappear, the 

summa.tion via s ma,y be extended as far as one wishes (say to 

n) and the sequence of Buwaations substituted. Then 

n !' (",_ OJ) (, n 'X) z: (-1)	 <L(n) := ~ (_1)3 s~	 {".o \
)S-':\"{)' r-l( . 

8:;;1	 r::l t ) 

Mo:r60ver ;L t fol 0VTS	 for D.;-l -5. ;;; E.:l t.hat
 

, n-s: 11
 { 

l -) \ s _). ~ 

~'7-
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From the two there results 

R(n) - ..~ (-1) s n r ~~-l~ 1n l]L(n) n} n)
s~ (-1) ~S-l~-~ (-1) ~S-l~ r-l

8::1 [ 

n 5 ~+1 11'-11 In j.nil.=~ /-1) s~:2:.- (-1)- 5-1 1'-1. 
-s=l =1 . 

If for brev:tt·'·· \'1e designate the inner sum he:r'e as lvl(s)" it 

only remains to be shmffi that M{s) for [. :;:: 1"2,,evo,n dis

appears. ~7'or this t.a.kl;;' s-1 :::: i and 1" ..1 ~,~ j in M( s) . It 

then follo't'1S th t 

~I ~.n (_l)'J'InJ'~,<i(j-l)"o_,(j-i+l) 
.l.. j=i ; 

nx) o.
x=l 

~rhis hold.. i'OI' l ,1, •• " :>il-·l; hence 5:1;. 

statement 4 is p:i:'oven ind ctively. 

4. Relative fr~qg~~y of ,penmltation~~w~~~ k seguence~ 

lI..mong the Il~ permuta.tions of n elem3ntp there S.re sk(n) 

1vi th k se<:'.uence~. For the relative frequ.ency Ek {' _) of the 

permuta.tions owLJ'."l k se uences it is therefore true that 

S .V.i.) 
n. 

Fl~'om {10j ~mc ('.2) :l t results that. 

n-k-1 lln -k-··1)1 
E (n) ~ (-1) i) {n·~k·-i 

k 5.:-';0 J 

n-k-l
£. (_1)1
 
1=0
 

··8

JI!-OP .g.EOREF,P
 



REPROQUCEn A~ THE ATICNAL ARCHIVES 
!hority E (j, , ,352k 

By ED 'ARA Date lt2:5-::/_t'_ 

,:".' 

Xl- ,.:.::.,_., .'~"1 r: -;":.-1
.~.tI-· J ........ 1~l '1 ,-; 1.: '. ( ' ':.. 0& , 

:1,:::0 

'j
l~ _ _ ,,_+ .. - .. 

J.1 Co!~:. ': ;,-1.) :. 

, 
If '(TO Ie \J l:1 8.:PJ;H:(,d,ch 

Thns 
, '"' ;- ) , 'Ll' 1" (,.' '::: 1 ..;.~). • •• .. ••~ I" .l.! 

k~ 1:3'

.'
- 1. 

C':: 
.• --' 
,~.... 

.J 

1c<;' 
- 1 
~ ... ,,; 

~ 

'1-:)....... 

/·1 \.'.J ..!.... l .. , 
J 

, 
.~. (~ ,:~.: .. d ~..:;. 

I 
.: . 

111~': ·\:1,l.1r2'~:} ',' ....:.. , ., .. 
I 

, 'I :=L..... 

.. 
~ ... -... t 

,. , 
, .1, .. '10 ( . } I-'~( tj-~ :~ ) 'lk).l:;.i1.f·.r '. L).l~ r:t}. ., .., .' ~n, , ,~ 

,: '\&,.1(;;& 

'" -. 

"\- I.r.'i: Y OJ' 

.~ . .~ 

I, 


